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(71) mm2i ^^'sjAh amm 

4=^AI m^'^P- 0H&3e 416 

(72) ^^SIF 0\J\^ 



(54) ^mm mm AiggM oi^^^ guaa mm 

5^::^(focus) SsfOil TtB HHS A|H^(pattern shift)M 0|g^^ ^di:^ SUEig ^^SOJI ^B[0\ D\\A\ 

£ ie HHS AIH^M 0|gt[ HHg aiOIOFSM £Ait[ 5iO|CK 

£ 2fe EHS AIHMM 01ge[ A|geilO|<!^ ^UFM UBtH nailHOICK 

£ 3g A^yg oigt[ nHii ailoio^SM SAieh 5joiQ. 

£ 4^ afoi A^yg oigt.^ AiMeiioi<:^ UE^yi nEHHoip. 

£ 6S eiei A^yg oigsFoi xii^^g sbHaioi 3\m £Ai£h £soia. 

£ 8^ ^ ^^SOji CCf^ ^^S011AH£| ^£fOj| HHil AIHMM UEFtli ZIBHHOID. 

&SSJ ^^Aiim MS 

01^ zfs^o^ euE-iii^^ ^ 59i>i(focus) euE-i^ g^soji ^moi i^K\mo, 

^^X\\ ^X\9\ HS^sfOil [UEF IIHe MOI^fe OlAIIsfai}. g AfOI^^ g^^^g SOIH 2ia 

DRAM:Q^ diiJ\mki^ ^\0m ^ S LHOilAH£| ^3i± x\0\D\ ^^^£JS ^BIXKbridge) ^EH^ ^ 

4^£II2. ^X\S\ S¥01l^ ^g^^ HHt!^^ bH^SiOi g^Oj ^oho^ SA^6^fe 5!0I Oi^a £m 

^o|o^ ^^^^ §£01^ IIH§i Main £^ £xl(notch) §££ ^'Eh HHS ^101 E^^S S^OIH^' 
OlSa U\ki\m §£°J S^:^ ^e[g^ SAF^^ 301 OjgZl. £g[ SEMOII 9\m SAUI0]|£ AIZh 

01 a^oi Efsol 21a. sEMoii siaF SA^ ee6F:?ioji£ :4-xmappf oia:!^ mnm 

21 Ef . 



S A^g5^01 S?1>; eUEm'S &^^OII 2i°U, Ol g^Se A|ZlDf(sioma):'f ^^Omt Sfin £th 
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g iJH ^ 51 ^ 1 999-0034790 



s a^gej gen :'i^oiiAH2f ^oi oja^s q\±b. s§e ihxixi afiQE esi§.*oii » 



gj 4fai^ ?ixi esu a^^Aitja. eueiii imes sfoj AMys oig& me se^ hioi 

ssa yej :i;iiiioi>i iiHaoia. 

ssh. a(HfF) g§os/d, s?i^ suai! iin@°i biioi^i ^^°JM &£i5f?i ?|8H ^^^i £?i>i su 
a. 

s ^^soii °i5fs. nHsei AiHMi.^os 5?i:ii as}ifs a^^Ai^ 4= nHe, mm £fej 351^ 

y SEfe IIHesj HICHSSe OISSKM. riiXh HIS S§ 511SAI0II i!ia£hOIM EfSJa &g 20)1 4^:11 

HHSS 3B) an, 0|» ShiiaiOl &xia AFSSfOl glCHgOi, ei-a2(in field) Sfe 2i-?IIOIIH(in 
wafer) oil AH 21 531>: SSfgS 2UE)1!&2SM1 fflie A10I5 Slf MS 2ia?^2£ 2L|EHi!& =f= Si 

a. 

□gOll. e ^►Sai dHf5)& ^AIOIIOII CHSFOI SSM SSSK» fe^/dlSI ^SehQ. 
2 1 mxi 2 8S e dHf?^il ^AIOIIB ^SSPI %m 2SS0IEK 

lllie°l SsfOll 21§t <5!1E| A|ne ^►^g Al&afe 01 >;gE.|-ej (misalignment) SAF §I|(Oil: 

Bio-RadAI itllS)e A^gS^OI SAhSPI ?iSK)1 d^el ^?IIB 2 10IIAH£f ^^01 5^SC^. ^, Zlg £^8Js 3 
3H21 d^oi oHc >iiH|0|:^i(|jne & space)(0.25M m L/S. ^B ^ O.lp m)2| IIH§!OilAH SH u^^^^o| g^s 
BheJS ^^31! 2Sgj(drawing)g!-a. 01 (DI2| i:iS£|EA|0|| lIHe°| i^lE-l A|^e:p^ 

^£12-c A|gaiOI<3(solld-c simulation)^ SSK)! a 4^ £iCK2 2 Sfi). 

25!-, i! :iiim0|i!i(0.3y m dKbar) & 0.3m m ^iilHIOIi^i)^ fif^Sfe IIHeO)|AH E|xl(pitch)°J 4^^! 

&^i,^2S una Aey(shortenlng)g Sth g.^a2S 2 30IIAH£f DHSS AISaiOI^SHMS. 2 4°i 

121-0llAH£f ^^01 [&£f ^01 gfOISS 4= SICK 

&^:?ia iniaS 2 50IIAH2f §EH2| 2tnai0l SUoverlay key)S §SS Dl PH3i>iOII [Q-dh ID) 
a AlH^s oiQiy ^ 01 (IH. ^»|2| &^2X^I Sxl »)5 ?S!ISA|oj gsfjn 52J0)IAH°I AI=M 

<h^§3h010f SKJj, ^31 e ^^g0)IA)°l Hue AlHMfe tH)^^ S9H>i(best focus)OIIAH SB)^, 01-01 

u>; ^^if2s 2xh ^<y°i mmm i^n 2i2Hs. 2UE)i! BPiioiiAHfe a?ii5£! e?)) oiao)i s?) 

±. 2L|E)i! ]IH@°j ?lxlS gJ?l)5^e! ime 9)xisa ^ 2^ OIEHS ?lxlS fe^aiS 4= 2i2^ AIM 
^2|(sub etch) 2fe :^ie|(stack)0| £12^ o^0^ H))Oli:i EfeiS Cf = »l m 4=2 SIQ. 0)» S8H 2xf ^ 

gAfao))Ai°i oissfoi s?i>: ssnfg 4= sia. 

2&, HICHS HHilM A^§S^fe S^, 20)9101 9|(overlay key)2| OFMXia OlGIIhS) g,^i,►S eiD)S 6^ 

a 3 ato) 2HHM ao) b?i esufg e?i^*s 2dHs m ^ aia. oig ^s) ^lolffl&^ollA^ 

SP) ?)S|01 ^X-)|°| Oh>;aS ^»2) £f2l ii^y gvgo^ ejlEIMS X-i)SfSH2, 2S ^UIOIIA) 2g& 
^. 2 60||AH2f SOI SBiaiOj 3\m A^go^O| S^i:^: aSfifS gJOieSta. 01 Oil, ^Hl i21o^Aj N. 
A.fe 0.5, AinOhfe 0.6013, 2n-2!!A|^(off-axis)(Quad. 0.49/0.25)a Al■g6^S2D^, iSMSi 

M ssfof asfo)) SI& :7ig:'is ?shoi n 2 7 si 2 soi) UEHJisia. cad\h. 

2 7S S&^SI &^a0))A^S| 5?1i^ SsfOII Si|& DHil AjH^B UEfSdi 201^!, 2 8^ Quad.OIIAHSl 591 
SsfOll °|& HHS AIHSB UEItH SOjCI. 01 U AFg@ aiXjAgfe o.Sp m Tpr°l UPfEIM ^ aiXl 

AigsFsoffl, n Aieafe ewaioi sxKBio-RadAF Mm)m A^g5^ac^. 

oi» goD, sg s&^°j o^^a ni^f n)^^@ Ef&j AMy 2fe hhs biass oig& s 

9i>i sLiat! gvaoi 5!g :jf^&e 4^ sick 2g.K ?isi qioieis g^soi) aissi s 

SfS! E^e|& 4^ Slli, 2S ^HIOIIAH ei-^2(in fleld)(a 2fe shot) 2fe ei-?ll01ffl(ln 

wafer )OilAH°l S91>: IlfSfOl :'^fe5^Il. 2S!- 012} Sg 9! ^fll ^XhO)| ^fSSfOl ^3\r^ 

QmO\ 5!g i!:X}°l WIS S§§ SSS CH 251:1: 2L|E-)1!0I :?f^5}a. 



feOieh b}2J SOI. S ^^S2| Ul^^e} ^AIOIIOIIAH^ IIH@°1 AlHMi.^2S SSfifS ^^Km 4^ 

sife nHS, oi)« se shej Asy 2^ miesi biases oigsioj, ^Jii s§ sisaioii ^ 

aamis d}e!2f ss 5011 4^:31 nHem 3bi igii, oi« 2biaioi sxis A}g5}oi t-^oisoi. 

ei-S2(in field) 2fe e!-?IIOIE-|(ln wafer )0|| AH °J 551:^ 2L|EHg!&2^M1 Illia AfOI^ e 

SI gS 2L|E-1i!lf 4= Sia. 

0I4K e a^SM bF^^^& ^AldlS SOI 4}A||S|?)) ^gof^oLK ^ ^►gg 40| ^A|0I10)I slSSXl Of 
e ^^S£l 3I^2S! Ah4>°J g?l LHOIIAH & gOtOilA) S4^°l Xl<!^'§ i^hS! XhOII °l§f01 OiaiJfXI eg 

01 ?}^sm. 
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§^^m^^ 1999-0034790 



1 

2 

g^E^ 3 
4 

mii^oii s^ojAH, -^oi ^Ei AiH^ ^ nH^i oigmoj swaioi 3\m n^o\^ e:^iM s 

§^t^ 5 

x^l1i^oil 2^01 ah, e^i 2011. 1^:11 euE-is hh^^j tiiioi^ b^oi^ ^^aiepi ^sh 

6 
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e:JH ^51 ^1999-0034790 



■■uai 



2 ^! 



3 hi: 



wwa « ma « ■ »u ' 
I wuui ■ ■ naaa K*«i : 
••*«■■ sn a aaa M 

»*«a*lUBIBI 

aaaasBuaBB: 
saaaaaHKaaa; 



a*aaaa»aaa»am ar 
naa > a aaa a a aan : 
naa « a aa« a ■ asm 
m^ammmmmmnmmmm 
vuta aa nra a « axioi 
a«a R a am ■ « aaia 
aasa aa asa ■ saaaa 
aaaaaaamaKi 
aasa aaKxaaa^^ 
aaaa MHaM k aan : 
nmaaauaiaaa 
aaw iaaaaaaaajnai, 
ana ■ a aaa a « aaiBi 

aaaavan 

aaxaaavi 




aaaaaaas 

mmmm 

aaai 

aaaaaaai 
aaaaaaaii m 
BsnFaaaai 
aaaaaaai laa 
amsaaaaf lai 
aaaaaaai.. m 
aaaaaaaa \m% 

aSS 



a«a a a axaa a ■ aaaa I aaa assa ■ aaa 
aaaa a aa» « ■ aaaaa Kxa ■ aasaa a aaS 
■aaa a B aaa a a aita ■ a aaa ■ ■ aa a« a aa« 
aw as a aasa a B aaa B a aaa a a Bsaa a aaa 
an aa a«s« BB aaaa a aaa B a aaaa aa«a 
aaaa a aaaa a Baaaaa »«« ■ ■ BHa a aaa 
agaaaaaaaBagMBaaaaaaBaaaaBaa 




BBaa a B B»a a a VKH : 
aaaa a a asa a ann 
a«a« a fl aaa a a a«aa i 
aaaa aa aaa a a aaaa : 
»«aa aana a a««» . 
asaa a B axa a a aaaai 
nn a a iMU a a asn 
asaa a a awa a a asm . 
Bua a a B s a a a aanaa 
BanaflBaaaaBan 
aaaa a a aaa a a aan 
aaaa a a aaa a a aaaai 
BaaaaBsaBaaaaM 
aBanaaaaaaaaaam: 



aaaa fl a aaa a a a ««i 
aaaa a B ucB a a a» w 
BaaBBBBaaaaaani 
aaaa a a wu a a a« M 

aaxa a a asa a a an» 
aaaa a B aaa a a a woi 
aaaa a B aaa a BaaB . 
BBBaaoiiBgaMi 



aaaa a axn B a aa a a a aas a a aaaa a aas 
aaaa a a«aB a aaaa a aaa a a aaaa aaa; 
»aa a aazxB a a B*a a a aaa K a aaaa asBi 
aaaa a aaaa B B aaa a a BU a a aaaa a B» 
aaaaa aaaaa BBMB a BUI a B»aa aaai^ 
aaa a a aaaa a a aaaaa aaa B a aaaa a aaa 
aaaa a aaaa aaaaaaa a«B a a BaaM a aaa 
aaaa a aaaa B a aaa a a aaa a B aaaa a B« a 
aaaa a aasa B RHB a a aaa a a aaaa B avfl 
aaaaaa aaa aaaamBa aaa aawaaaaaa 
aaaa a ajna B a aaaa a aaa a a aaaa aaa a 
aaa a a ana a a aaaa aaaa a a »a aa a aaa 
aa aa a aaaa a aaaaa a aaa BB aaaa Baal 
aaaji a ajoEB a B aaa B a aaa a a aa aa a aaa 
an aaaaaaBaaaaaaaaaaaaaaaaaa 
a B aaa a a aaa a a aaa a a aaaa a aaa 
a a aaa a Baaaaa aaa a a aaaa aaaa 
IB aaaa B BBKaa a aaa a a aaaa B BB a 
aaaaa B aaaaaa aa a a a aaaa a aaa 
aaaaa B aaaaa a BB BB a aaaa aaaa 
aanaBaaaaaaaaBBB aaaa aaaa 
Baxnaaaaaaa aaaaa aaaa aaaa 
aaanBaasaaaaaBBBsaaaBaaa 
a B na a a aaaaa aaa a a aaaa aaaa 
aaaaaaaasaBBaaaBB aaaaaaaa 
a aaaa a a aan a aaa a a aaaa a aaa 
jaaaaaaann a aaaaa aaaa aaaa 
laaaaa aanm a aaaa a ana a a«a 

amiBE!i£HUlHBHII8i 



a un B a amaaa aaa a a aaaa a aaa 
B aaaa a a aaa a a nu a B aaaa a an 
' ~ ~ BBnaaaaaBaaaanaaau 

_ a aan aaaaa a a aaa a a aaa 

a ana a a aaa a a aaaa a ana aaaa 
a aaaa a a an a a aaa a a n«a a aaa 
a aaaa a a JBBi a « aaa a a nn a aaa 
B aaaa B ana a a aaa B a ana a aaa 
a aaaa a a an a a aaa a a Ban aaaa 
B acna a a an a a an B a ana a aaa 
BaBuaBanaBBxaaaaananl 

.BKMMaaanaaanaBaanBan 

aaaa a nn a a B«a a a En a a ana Ban 
aaaa a axn a a aaa a a an a a ana a aaa 
an a aasn aaan a a an a B ana ana 
nnBaanaaanaBanaa ana aaaa 
nnB aaaaa BnaaaanaaBBraaaaa 

naBBBanaBBnaaanBaaaBaaBH 
naaBBanaBBnaBanBaanaana 
ana aazn a a Bn aanaa a aan aaaa 
HBaBanaaaBMaauBBBUBaaBaa 
anaaaBnaBMBaanaaaanaBaag 
naaBanaaaBnaBaaaBaa aBB Baaa 
BaaaaanaBBanaaaaaaBaanBaaa 
naaaanaaaanaauBBBaaHBna 
anaaBBBBaaBnaaB^aBaanaaaag 
aaaa a aan a Ban a a na a a anaa aaa 



naaaanaaanaaaaaaBBa 

aaaa a aan a aana a na a a aan aaaa 
nna ana a Ban a ana B a aan Bua 
mmmmmmmiBimmmmmmmmimmmmummmm^ 
raaa B aanaa ana Ban a a ana B an 
naa a aan aaana aan a B aan ana 
naaaanaaaanaaanaBanaaua 
naaaaanaaanBaanaBMimani 
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